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 GEOTECHNICAL APPENDIX 

UPPER YORK CREEK ECOSYSTEM RESTORATION PROJECT 
ST. HELENA, CALIFORNIA 

 
 
1.0 INTRODUCTION 
 

This document presents the findings of geotechnical studies on an existing Upper York Creek 

earthen dam located along York Creek approximately two miles northwest of the City of Saint 

Helena in Napa County, California.  The primary objective of the studies is to evaluate the 

subsurface conditions of the dam’s foundation and the nature of the embankment fill as they 

relate to the various options for removing the dam and the sediments that accumulated 

upstream.  

 

The dam is considered an impediment to the upstream passage of anadromous fish species, in 

turn degrading fish spawning and rearing habitat.  The California Department of Water 

Resources (DWR) reported that in the past the dam has experienced overtopping failures 

releasing silt downstream.     

 

2.0 EXPLORATIONS 
 

Figure 1 summarizes all the exploration locations conducted over the past 13 years (Blackburn 

Consulting, 2005). Copies of the boring logs from these subsurface investigations are found in 

Appendix G1.  The City of Helena through its consultant Blackburn Consulting conducted the 

most recent investigation in October 2005, which consisted of 2 borings through the crest of the 

dam and below the original channel.  These borings were supplemented with 4 piezometers 

located near the dam abutments and 2 within the landslide east of Spring Mountain Road 

(Appendix G2).  Three inclinometers were installed, one located next to the piezometer at the 

left abutment and 2 next to the piezometers within the landslide area.  Five test pits were 

performed along the upstream of the dam and within the existing York Creek Channel.  Finally, 

6 ground penetrating radar (GPR) was conducted by Earth Imaging Geologic Services within 

the channel upstream of the dam. 
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In October 2003 the U.S. Army Corps of Engineers contracted Treadwell & Rollo to perform 5 

borings with 2 borings located along Spring Mountain Road, one in the spillway chute and 2 

along the western edge of the spillway.  These borings ranged in depth from 15 feet in the 

spillway to 36.5 feet in the left abutment. This exploration is limited to portions of Spring 

Mountain Road and left abutment of the dam.  

 

In July 1993, Huntingdon conducted 6 borings along the crest of the dam varying from 10 feet to 

21 feet below the existing ground surface.   

 

3.0  GEOTECHNICAL AND GEOLOGIC CONDITIONS 
 

3.1 GENERAL GEOLOGY 
 

The Upper York Creek site lies within the Coastal Ranges geomorphic province of California.   

The Coastal Range province is characterized by a series of nearly parallel mountain ranges and 

alluviated valleys that trend obliquely to the coastline in a northwesterly direction.  The geologic 

units are composed of a heterogeneous mixture of intrusive, extrusive, metamorphic and 

sedimentary rock types, which exhibit varying degrees of tectonic deformation.   

 

Based on the “Preliminary Geologic Map of Eastern Sonoma County and Western Napa 

County”, miscellaneous field studies map MF-483, the site is in an area that is geologically 

complex.  Geologic formations in the immediate vicinity of the site are as follows from oldest to 

youngest.  Oldest is the Franciscan complex (Kjfs) rock of Jurassic to Cretaceous in age 

consisting of sheared shale, highly broken and sheared sandstone, and perhaps some meta-

volcanics (greenstone), intruded by highly sheared serpentinite.  Overlying the Franciscan 

complex are the Sonoma volcanics, Pliocene in age (2 million to 5 million yeas ago) consisting 

of pumicitic ash-flow tuff (Tst), locally welded or partially welded with intercalated bedded 

agglomeritic tuff, and perlitic ryholite (Tsrp) and a few relatively thin bands of bedded 

sedimentary deposits (Tss).  At the base of York Creek canyon and underlying St. Helena are 

Quaternary older alluvial fan deposits less than 2 million in age.   

 

Appendix G3 shows a part of the referenced preliminary geologic map. 
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3.2 SITE GEOLOGY 
 

Figure 2 shows the cross section drawn along in a transverse direction from Spring Mountain 

Road to the crest of the dam.  Subsurface conditions within the dam embankment consisted of 

fill overlying serpentinite bedrock.  Natural undisturbed slope of the bedrock on the right, as 

looking downstream, abutment above the dam is estimated at about 1.4 H  to 1V slope 

(horizontal to vertical) and steeper in other areas.  The steepness of this slope is likely attributed 

to the presences of Franciscan sandstone, mapped as Kjfs in MF-483; although not investigated 

for this project, as the slope is steeper than the sheared Franciscan shale would likely support. 

 

The section along the axis of the dam encountered serpentinite as foundation bedrock under the 

dam.  Boring B-1(05) which was drilled closest to the right abutment encountered 15 feet of fill 

over serpentinite which extended to the bottom of Boring B1(05) to a depth of nearly 45 feet.   

The vertical extent of the serpentinite at this location is unknown.  This boring appears to 

confirm that the contact between the intruded serpentinite and the Franciscan complex is either 

very steep to dipping into the right abutment, and according to the mapped trace trends nearly 

east-west.  The contact of the serpentinite with the Sonoma volcanics is also very steep, nearly 

vertical, and trends in a northerly direction. The contact is exposed in the head scrap of the 

mapped landslide in the upper left abutment of the dam; the landslide occurred in the weaker, 

more highly weathered, near surface serpentinite material.   

 

As the serpentinite is believed to be a relatively cold plastic intrusion, no indication of a baked 

contact or any contact metamorphism with the Sonoma volcanics, the intrusion likely occurred 

after the Sonoma volcanics had been laid down, probably during the mid-Pleistocene uplift and 

deformation that produced the present day Coast Range Mountains.  According to MF-483 the 

mapped bedding within the Tsrp and Tss units generally dip very steeply to the east and locally 

adjacent to the Kjfs contact the bedding appears to have been overturned.  The serpentinite 

intrusion thus occurred along the apparent intersection of two planes of weakness or faults.  The 

intersection of the two faults may lie within the stream channel immediately upstream of the 

dam.  If so, the highly sheared and weak nature of the serpentinite makes the material highly 

susceptible to stream erosion and scour, and, the fault intersection an obvious place for an 

erosion nick-point to begin.  The faults themselves appear to be short and not associated with 

any active faults.  
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3.3 SITE GEOTECHNICAL PROPERTIES 
 

The upper portion of the fill overlying the bedrock is composed of sandy silty, silty sand, and 

clayey sand mixed with gravel and cobbles.  The gravels and cobbles are light gray and pink 

welded volcanic tuff and dark green and black serpentinite.  At the highest point, the crest of the 

dam is at elevation +620 feet NGVD.  The maximum thickness of the fill that forms the dam is 

43 feet.  The existing dam has a crest width that varies between 11 feet and 27 feet, and side 

slopes that are approximately 2.2H:1.0V  upstream and 1.6H:1V on the downstream slope.  The 

upstream and downstream face of the dam appears stable in areas that have not been affected 

by overtopping event. 

 

Below the dam fill is serpentinite bedrock.  The serpentinite bedrock is also green, black, and 

dark-reddish brown, friable, deeply weathered and intensely sheared.  The serpentinite is 

described as an intensely weathered rock that has significantly weakened.  The next stage of 

rock weathering is decomposed rock, which is resembling a soil.  Based on laboratory testing 

results, the bedrock strength characteristics vary significantly with unconfined compressive 

strengths from 1,100 psf to 11,100 psf.  The strength of the serpentinite is estimated based on 

the values of cohesion and frictional angles as measured from the direct shear tests ASTM D 

5607 Performing Laboratory Direct Shear Strength Tests of Rock Specimens Under Constant 

Normal Force.  For the direct shear test data, the strength of the serpentinite is estimated to be 

1000 psf cohesion and 370 friction angle.   

 

The strength of the serpentine used in the design calculations should be viewed with extreme 

caution as core recovery during sampling was extremely poor, possibly indicating zones of 

material weaker than tested.  It should be noted that the standard laboratory strength testing on 

samples of intact rock may not necessarily reflect the in-situ rock mass strength and 

deformation characteristics, especially for the serpentinite bedrock whose in-situ conditions are 

found to be friable, deeply weathered, and intensely sheared (Treadwell & Rollo, 2004).  For 

example, based on the two boreholes adjacent to the proposed excavation face of the dam, the 

rock quality as indicated by the RQDs of zero is considered ‘very poor’, i.e. rock with numerous 

highly weathered joints spaced < 2 inches apart (FHWA design manual, undated).  However, 

the laboratory tests resulted to relatively higher strength values, as high as 11,000 pounds per 

square foot (psf) for the unconfined compressive strength and about shear strength of 6,000 psf 
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calculated from apparent cohesion of 2417 psf, friction angle of 40.4 degrees and normal stress 

of 4500 psf (Borehole B-4). 

 

Two failure planes labeled as recent slide (“active”) and old slide (“dormant”) are shown in cross 

section A-A of Figure 2.  These interpreted landslides can be found in the January 16, 2006 

Geotechnical Data Report prepared by Blackburn Consulting for the City of St. Helena.  The 

interpreted location of the old dormant slide is approximately between 30 and 40 feet below the 

existing ground surface while the recent slide failure plane appears to pass just above the 

bottom of the spillway.  The reviewer from USACE Los Angeles District questioned whether a 

failure plane exists where it is shown in cross-section A-A.  Another interpretation of existing 

slides can be seen on Figure C-1 of the USACE Sacramento District report dated March 15, 

2005.  In this case, the predicted slide corresponding to a factor of safety of 1.0 is limited only in 

the road cut while the slides presented in cross- section A-A extend deeper and beyond the 

road and into the dam embankment.  The difference in interpretation suggests that it is 

extremely difficult to predict past and future slides if one is to rely on limited boring information. 

 

A layer of sediments exists upstream of the dam and varies along the channel alignment.  The 

upstream toe of the dam is buried by the accumulated sediments. Generally the test pits 

upstream of the dam encountered predominantly fine-grained material (classified as sandy silt 

ML, and sandy silt with clay ML-CL under the Unified Soil Classification System) overlying 

coarse-grained materials consisting of sand and gravel (GP), silty gravel with sand (GP-GM), 

and sand with gravel (GP-SP).   

 

This layer of accumulated sediments is estimated to be as much as 29 feet in thickness (Earth 

Imaging Geologic Services, 2005).  At approximately 340 feet northwest of the upstream toe of 

dam, the sediment thickness grades down to 17 feet.  The thickness of the sediments was 

based on the bedrock-sediment interface as surveyed using a Ground Penetrating Radar 

(GPR).  However, the estimated sediment thickness does not make a distinction between the 

newly deposited sediments and the natural streambed prior to dam construction. While the 5 

test pits provided information on material composition they were limited in depth due to caving 

of the soft to loose alluvial sediments.  Thus, the recent accumulation of sediments could not be 

differentiated from the natural streambed material.   
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On the northeast side of Spring Mountain Road, exposures of welded tuff (Sonoma Volcanics) 

and serpentinite are clearly visible in the materials exposed by the recent landslide.  Treadwell 

& Rollo (2003) reported that the Spring Mountain Road consisting of 6-inch thick asphalt 

pavement and 24-thick compacted road base appears to have been built upon a surface cut into 

the native serpentine bedrock material.  This bedrock is typically dark greenish-gray, dark gray 

or black with occasional dark reddish-brown layers and is friable, deeply weathered, and 

intensely sheared.  Corestones of harder, less weathered and less sheared serpentinite were 

present within the weaker matrix. 

 

The streamwater is drained through a 6-feet diameter riser pipe (intake-outlet works) that is 

located approximately 40 feet northeast of the middle of the portion of the dam.  The top of the 

pipe is at an elevation of 603.8 feet NGVD and is covered with a trash rack at the top. The outlet 

of the pipe is located at 160 feet downstream southeast at an elevation of 570.8 feet.  The outlet 

pipe is connected to an 8 feet diameter stone culvert outfall structure at the downstream toe of 

the dam.  According to preliminary estimate provided by USACE Water Resources Section, the 

most flow the riser pipe could handle would be about 50 cfs or less, which would generate a 

velocity of about 11 ft/sec at the bottom of the dam.   

 

4.0 SLOPE STABILITY ANALYSIS 
 

Subsurface conditions for slope stability and deformation analyses were derived from previous 

exploration projects.  The dam site is underlain by fill overlying serpentinite and sheared shale 

that are prone to instability.  Removal of the dam will likely result in creation of relatively steep 

side slopes rising up from the re-contoured channel thalweg to Spring Mountain Road on the 

east and to the adjacent hills on the west.  The concern for instability of the excavated slope 

upon dam removal is the potential for adverse impact on Spring Mountain Road.  In order to 

evaluate the risks associated with project alternatives a range of stability analyses was 

performed.  For stability analysis, the required minimum factor of safety for short-term end-of-

construction conditions is typically 1.3 and for long-term conditions, the minimum factor of safety 

is 1.5 (USACE EM 1110-2-1902, Slope Stability, October 31, 2003).  For easy reference, Table 

3-1 of EM 1110-2-1902 is repeated below.  
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Table 3-1 
Minimum Required Factors of Safety: New Earth and Rock- Fill Dams 
 
Analysis Condition1 

 
Required Minimum 
Factor of Safety Slope 

End-of-Construction (including staged construction) 
2 1.3 

Upstream and 
Downstream 
 

Long-term (Steady seepage, maximum storage pool, 
spillway crest or top of gates) 

1.5 
 Downstream 

Maximum surcharge pool3 1.4 
 Downstream 

Rapid drawdown 1.1-1.34,5 Upstream 
1
 For earthquake loading, see ER 1110-2-1806 for guidance. An Engineer Circular, “Dynamic Analysis of Embankment 

Dams,” is still in preparation. 
2 For embankments over 50 feet high on soft foundations and for embankments that will be subjected to pool loading 
during construction, a higher minimum end-of-construction factor of safety may be appropriate. 
3 Pool thrust from maximum surcharge level. Pore pressures are usually taken as those developed under steady-state 
seepage at maximum storage pool. However, for pervious foundations with no positive cutoff steady-state seepage 
may develop under maximum surcharge pool. 
4
 Factor of safety (FS) to be used with improved method of analysis described in Appendix G. 

5
 FS = 1.1 applies to drawdown from maximum surcharge pool; FS = 1.3 applies to drawdown from maximum storage 

pool.  For dams used in pump storage schemes or similar applications where rapid drawdown is a routine operating 
condition, higher factors of safety, e.g., 1.4-1.5, are appropriate. If consequences of an upstream failure are great, such 
as blockage of the outlet works resulting in a potential catastrophic failure, higher factors of safety should be 
considered 

 

The initial analysis was performed by DWR in 2002.  Due to the lack of an extensive subsurface 

investigation data, a rudimentary slope stability analysis was performed using Bishop’s method 

of slices to compute the minimum factors of safety.  Cohesion and friction angle values were 

estimated through back analysis of the “basis slope”, i.e. assuming a factor of safety of 1 at the 

representative existing slope of 0.9 and 1.0.  The back-calculated values were tested for 2 

cross-sections identified as critical cross-sections.  The range of back-calculated strength 

parameters varied from 0 psf cohesion with 34.1 degrees friction angle to 950 psf cohesion with 

0 degrees friction angle.  Through further evaluation, it was decided that the factors of safety 

were to be calculated using 300 psf and 26 degrees.  Because of lack of site-specific data such 

as strength parameters in the above stability analyses the results should be viewed as 

qualitative.  Nevertheless, the results of the analyses were evaluated by the USACE 

Sacramento District (SPK) to mean that: (1) the dam removal has less overall influence on the 

stability for larger and deeper slide planes, (2) smaller slides are more likely to occur than the 

relatively large scale slides.   These are important findings or conclusion because they help to 

explain that even though smaller slides may occur, the overall stability of the site is less 

influenced by the proposed dam removal.      

  

Recognizing the limitation of the DWR stability analyses the USACE Sacramento District 

performed a more expanded stability modeling utilizing the 2-dimensional computer program 

UTEXAS4 and the information provided in the Geotechnical Data Report by Treadwell & Rollo 
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(2003).   The cross-section drawn along the crest of the dam at Station 20+20 with the presence 

of groundwater was used in the stability analyses. 

 

The results of stability analysis are shown in Appendix G4. The calculated factors of safety 

range from less than 1.0 to as high as 2.2 depending on the material strength (residual vs. 

conservative strengths) and groundwater location (low or high).  In general, the use of 

conservative strength values of 1000 psf and 370 resulted to factors of safety greater than 1.3 

even in the presence of high water table.  Conversely, a much lower factor of safety is 

computed for residual strengths of 600 psf and 180.   

 

Based on the above, the USACE Sacramento District presented the following conclusions and 

recommendation:  

 

(1)  Removal of all or portion of the existing dam is expected to have no adverse 

impact on the road or left abutment concrete spillway.  However, the spillway 

should be left in-place and backfilled to provide continued lateral support for the 

road. 

 

(2)  Minimize the excavation just to allow for adequate fish passage. Side slopes 

should be excavated no steeper than 1.5H:1V. 

 

(3)  Erosion protection should be placed at the toe of the new excavated slopes. 

 

(4)  Additional explorations and stability analyses for both large scale and small 

abutment slides are recommended for the final design. 

 

(5)  Implement an instrumentation program to monitor for slope movement. 

 

5.0 DEFORMATION ANALYSIS 
 

Following the stability analyses, it is recognized that even when the factors of safety appear to 

be within acceptable limit the ground area near the dam and spillway has apparently 

experienced some movement as evident from the lateral displacement of the spillway left chute 

wall (USACE site visit report, 2005). This observed movement is shown in Figure 3.  It should 
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be noted that the movement of one spillway wall is not being used as evidence of a slope 

stability problem impacting Spring Mountain Road.  The spillway wall has apparently 

experienced some movement since it was constructed.  A steel supporting framework is acting 

against additional displacement.  Unless a record of on-going monitoring measurements to 

support the observation, displacement could also have resulted from heavy road construction 

equipment working too close to the wall and other unknown site activities.  Personal experience 

by the reviewer from the USACE Los Angeles District with retaining wall constructed for the 

Arizona Canal Diversion Channel in Phoenix, Arizona had similar deflection caused by water 

pushing between the wall and the backfill.  These movements occurred during storm events 

when significant flows were going over the walls. The examples given here suggest that there 

are certainly a number of possibilities that could cause the spillway wall to move.   A more 

accurate field procedure to measure the amount of lateral movement is through the use of an 

inclinometer.  An inclinometer is a device made of flexible casing that is installed vertically into a 

borehole, with an inclinometer probe lowered into the casing to measure the lateral deformation 

of the ground.  The monitoring of installed slope inclinometers may help to answer the question 

of current on-going movement.  Preliminary baseline data from 3 inclinometers as well as 

groundwater measurements are provided in Appendix G2. 

 

On the basis of the above preliminary field observation and prior documentation, a series of 

numerical analyses was undertaken to assist in the evaluation of ground movement or 

deformation during dam removal.  The computer program PLAXIS version 8.2 (Brinkgreve, 

2002) was used to simulate the removal of the dam and the subsequent deformation of the 

exposed slope face. The PLAXIS analysis was based on the cross section provided on Figure 

C-1 of the USACE Sacramento District report.  This selected cross section is located at Station 

20+20.  A typical sequence of calculation phases is shown as follows.   

 

Phase Phase 
No. 

Calculation 
Type 

Load Input 

Initial Phase 0   
Gravity 1 Plastic analysis Total multiplier 
Existing Condition 2 Plastic analysis Staged construction 
Backfill spillway 3 Plastic analysis Staged construction 
Excavate the dam & activate the 
first row of anchors 

4 Plastic analysis Staged construction 

Excavate the dam & activate the 
second row of anchors 

5 Plastic analysis Staged construction 

End of construction 6 Plastic analysis Staged construction 
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The primary objective of these analyses was to estimate the deformations during the end-of-

construction period, approximately 3 months.  The necessary groundwater levels and slope 

reinforcement were also included in the deformation analyses. The data used in the analyses 

included the “conservative strength” values (i.e. cohesion: 1000 psf, friction angle: 37 degrees) 

used in the stability modeling by USACE Sacramento District.   

 

In PLAXIS the deformation behavior of the excavated slope face was simulated using the Mohr-

Coulomb Model.  This model involves input parameters including friction angle, cohesion, 

stiffness, Poisson’s ratio, and angle of dilatancy. The last three parameters were estimated 

based on their typical values.  Figure 4 shows the results of lateral deformation estimated from 

PLAXIS using the “conservative strengths”.  Results shown are for lateral deformations that 

would develop during the short-term end-of-construction period, which is generally considered 

to be a critical period.  

 

6.0 GEOTECHNICAL COMPARISON OF ALTERNATIVES 
 

The modeling of lateral deformations as presented in the Table below is preliminary as more 

data is needed to make the estimates more accurate.  As such, the results of the modeling 

should be viewed as qualitative although a computational method is used.  For comparison 

purposes, the range of lateral deformations are grouped arbitrarily in terms of high, medium and 

low deformations (see Note 2).  Figure 4 illustrates the modeling results for various dam 

configurations corresponding to the four sub-alternatives.  

 

Alternative 
Side 
Slope 

Estimated Lateral 
Deformation 2

 Left 

Abutment1
Without 

Reinforcement

With 

Reinforcement

Remarks 3

1A 1.5H:1V High Medium Based on EOC 

1B 0.8H:1V High Low Based on EOC 

2A 1.2H: 1V Low Low Based on EOC 

2B 1.5H:1V Low Medium Based on EOC 

Note:  1 Left abutment, adjacent to Spring Mountain Road and looking downstream.  Right abutment 

side slope is maintained at 1.5H:1V. 
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 2 High: >12 inches; Medium: 6 to 11 inches; low: <5 inches 

 3 EOC: End-of-construction condition. 

 
Alternative 1A:  Complete removal of dam and spillway 

 

Alternative 1A is designed to be the most complete removal of the dam that includes the right 

wall of the spillway and all sediments behind the dam.  The results show that very large lateral 

deformation should be expected when the dam is completely removed and bottom width of the 

channel is widened to as much as 53 feet.  The amount of deformation is slightly reduced when 

rows of anchor piles are installed.  This implies that up to a 29 foot wide bench and 23 feet wide 

channel could be constructed at the base of the excavation.  In order to stabilize the toe of 

excavation, riprap protection would be necessary.   

 

Alternative 1B:  Removal of the dam while leaving spillway in place. 

  

Alternative 1B involves removing the dam, the sediments behind the dam and keeping the 

spillway intact.  In addition the spillway is backfilled to provide lateral support to the road.   

Given these the channel bottom can be constructed to a width of 53 feet at the expense of a 

steeper side slope (0.8H:1V) on the left abutment.  The resulting deformation is quite high.  To 

alleviate the large deformation a retaining wall is constructed adjacent to the spillway and a 

buttress support is provided at the base of the retaining wall at a slope of 1.5H:1V. 

 

Alternative 2A:   Notch Dam: Maximum notch size based on slope stability constraints and 

ecosystem goals.  

 

Alternative 2A has a 32 foot wide bottom that includes a 9 foot-wide bench.  It appears to be 

stable without slope stability measures. 2A also appears to be the most stable of all alternatives. 

Geotech recommends conservative planning due to several unknown factors and the lack of 

reliable and complete data.  This recommendation is to include stability measures such as 

tiebacks and/or screw anchors to reduce slope failure risk.  Geotech also recommends further 

investigation and the incorporation of new data from the piezometers and inclinometers that 

were installed in the fall of 2005 in order to better determine the need for these measures. The 

fact that the addition of measures decreases deformation can probably be explained though 

slight adjustments in modeling 
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 Width of total Channel: 32 feet 

 Width of creek: 23 feet 

 Width of bench: 9 feet 

  

Alternative 2B:   Notch Dam: Minimize notch size to the minimum hydrologic passage of 23 

feet due to slope stability constraints. 

 

Alternative 2B has a 23 foot wide bottom and no allowable space for a bench.  The modeling 

results support SPK’s recommendation favoring a notch alternative.  This alternative also 

appears stable without geotechnical slope stability measures. However, Geotech recommends 

incorporating new data from piezometers and inclinometers to better determine the need for 

these recommended measures.  Alternative 2B is the preferred geotechnical solution for 

reducing or removing barriers to fish passage and at the same time for maintaining a stable 

road.  Under this alternative the spillway will remain in place and backfilled to provide continued 

support for the existing road.  

 

 Width of total Channel: 23 feet 

 Width of creek: 23 feet 

 Width of bench: 0 feet 

 

7.0 RECOMMENDATION 
 
The following recommendations are made for the next phase of the project: 

 
1. The soil parameters used in the analyses involve significant interpretation.  Geotechnical 

data such as strength properties need to be refined and validated. It appears that a more 

detailed subsurface investigation and engineering are needed for the selected 

alternative during the Pre-construction Engineering and Design Phase (PED).   The 

objective of the subsurface exploration is to obtain additional information that would 

allow us to evaluate the deformation characteristics and quality of the bedrock in-situ in 

relation to the stability and deformations of the excavated slope resulting from the 

removal of the dam embankment.  The key to this assessment is measurement of 

deformations using in-situ testing methods such as pressuremeters; and performance of 
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continuous rock coring to aid in determining rock quality (RQD) and percent recovery at 

various depths and the presence of potential shear zones. 

 

2. Maintaining the stability of the adjoining Spring Mountain Road is considered as a 

project constraint that must be addressed adequately to achieve project success.  On 

this basis, a monitoring program should be implemented to quantify actual ground 

movement and stability at the site.   The primary objective of the monitoring program is 

to obtain information that would allow us to evaluate the magnitude of deformations that 

may develop during and after removal of portion of the dam.    The monitoring period will 

be for 6-month duration, which is typical for end-of-construction condition.   The 

instrumentation program will include the following: 

• Inclinometers to measure lateral deformations near the excavated slope of the 

dam. 

• Piezometers or observation wells to measure the groundwater surface 

elevations.  

3. Alternative 2B is the preferred geotechnical solution for maintaining stability and allowing 

for fish passage.  It involves the following: 

• Removing a portion of the dam (notching)  with 23 feet channel width. 

• Removing the sediments behind the dam. 

• Retain the spillway for maintaining support to the existing road. 

Removing the inlet-outlet works consisting of a 6-feet diameter steel inlet pipe and possibly the 

stone culvert.  
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Figure 1.  Exploration locations consisting of boreholes, test pits and ground penetrating radar (Reference: Blackburn Consulting Inc., 
2006.  Geotechnical Data Report prepared for the City of St. Helena).   
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Figure 2.  Transverse section along the dam embankment at Station 20+20. (Reference: Blackburn Consulting Inc. 2006. 

Geotechnical Data Report prepared for the City of St. Helena). 
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Figure 3.   Observed spillway wall movement adjacent to Spring Mountain Road (November 
17, 2005). 
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UPPER YORK CREEK DAM REMOVAL AND ECOSYSTEM RESTORATION  
St. Helena, California 

 
Geotechnical stability and deformation analyses 

 
EXISTING CONDITION 

 
Factor of Safety: 2.9 

Baseline lateral deformation: negligible 
 

ALTERNATIVE 1A   (Complete dam and spillway removal) 

                   
         Lateral deformation: 29 inches      Lateral deformation:  11 inches 
         Measure: None     Measure: inclined screw anchors 
                                          
 
ALTERNATIVE 1B (Complete dam removal, spillway intact) 

       
             Lateral deformation: 36 inches              Lateral deformation:  3 inches                     
             Measure: None                              Measure: retaining wall 

           
  
 
Figure 4.  Results of Lateral Deformation Analysis. (Alternatives 1A and 1B) 
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ALTERNATIVE 2A (Notch Bottom Width > 23 ft) 
 

     
  Lateral deformation:  5 inches                   Lateral deformation:  4 inches 
  Measure: None            Measure: Inclined screw anchors 
      

ALTERNATIVE 2B (Notch Bottom Width=23 ft) 

               
             Lateral deformation:  3 inches              Lateral deformation: 6 inches 

 Measure: None                      Measure: inclined screw anchors 
         
 
Figure 4.  Results of Lateral Deformation Analysis.  (Alternatives 2A and 2B) 
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